Our long term goal is to develop numerical simulation techniques for generating accurate predictions of sediment transport in the coastal zone at horizontal scales of 10s of meters or less.
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Finally, we have developed a plan for simulating the burial and unburial of mines, employing the boundary-element method of Grilli [see, e.g., Grilli, et al., 2001 ] to drive the boundary conditions of our code which will simulate the actual transports about the mine and the attendant bed erosion.
WORK COMPLETED
Three major tasks were accomplished. First, for flow over vortex ripples [see our previous report] we have completed our analyses. Second, methods for emulating the flow and topography for field conditions were developed, as described above. Third, simulations of some SHOWEX data were conducted and analyzed.
RESULTS
The prototypical vortex ripple shape employed in this study was a straight-crested sinusoidal ripple with a grid [with regular spacing in the horizontal directions and exponential stretching in the vertical] was created and contained 258 x 50 x 98 grid points to represent a 4.5m L x 0.65 m H x 1.0m W domain. Only the bottom 0.65 m of the water column was simulated.
The transport patterns over the vortex ripples have been well documented by field, laboratory and numerical simulation studies. All of the basic flow and sediment transport patterns are reproduced in our simulations: As the flow begins to speed up towards its maximum magnitude in either direction, a spanwise vortex begins to form in the lee of each ripple. This vortex traps sediment that is picked up on the ripple upslope (due to large shear stresses there) and hurled over the ripple crest and into its lee.
As the flow slows down towards zero velocity, some of this trapped sediment is lost due to settling but some remains in suspension and the strength of the vortex intensifies relative to the small neighboring velocities. The near-bed velocities, which have already turned around due to the favorable pressure gradient, carry the cloud of sediment remaining in suspension over the ripple crest. This represents the primary sediment entrainment mechanism over vortex ripples. Computed sediment concentrations also agreed reasonably well with field measurements-in general, within a factor of 2-3. Figure 3 illustrates the data at the probe as a color contour plot; it is clear that the sediment suspension events have been well resolved in time at the probe's location, of note those occurring between 88 and 94 seconds. Although the near-bottom computed concentration values are over-predicted, the model predicts the timing of these detailed suspension events quite well.
Simulation with different particle sizes present in the measured samples reveal a range of patterns, suggesting that a complete simulation with graded sediments is needed to accurately represent the measured fields. Such simulations are underway. We will extend this methodology to simulations of field data collected by Prof. Timothy Stanton [NPS] in Monterey Bay. In addition, the data above will be analyzed further to establish more links between the underlying three-dimensional flow and the sediment transport events measured at the probe.
